PEGylated adenovirus vectors containing RGD peptides on the tip of PEG show high transduction efficiency and antibody evasion ability.
PEGylation of adenovirus vectors (Ads) is an attractive strategy in gene therapy. Although many types of PEGylated Ad (PEG-Ads), which exhibit antibody evasion activity and long plasma half-life, have been developed, their entry into cells has been prevented by steric hindrance by polyethylene glycol (PEG) chains. Likewise, sufficient gene expression for medical treatment could not be achieved. A set of PEG-Ads, which have different PEG modification rates, was constructed, and gene expression was evaluated using A549 cells. A novel PEGylated Ad (RGD-PEG-Ad), which contained RGD (Arg-Gly-Asp) peptides on the tip of PEG, was developed. We evaluated gene expression both in Coxsackie-adenovirus receptor (CAR)-positive as well as -negative cells, and in vivo gene expression was also determined. Furthermore, the antibody evasion ability and the specificity of infection exhibited by this RGD-PEG-Ad were also evaluated. Whereas PEG-Ads decreased gene expression in CAR-positive cells, RGD-PEG-Ad enhanced gene expression notably, to a level about 200-fold higher than that of PEG-Ads. Moreover, gene expression of RGD-PEG-Ad was almost equal to that of Ad-RGD, which contains an RGD-motif in the fiber and exhibits among the highest gene expression of CAR-positive and -negative cells. Furthermore, although Ad-RGD gene expression decreased remarkably in the presence of anti-Ad antiserum, RGD-PEG-Ad maintained its activity against antibodies. In vivo experiments also demonstrated that the modification of Ads with RGD-PEG induced efficient gene expression. In the present study, we demonstrated that a new strategy, which combined integrin-targeting the RGD peptide on the tip of PEG and modified the Ad using this material, could enhance gene expression in both CAR-positive and -negative cells. At the same time, this novel PEGylated Ad maintained strong protective activity against antibodies. This strategy could also be easily modified for developing other vectors using other targeting molecules.